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Prediction of China Climate anomaly
during winter 2020/2021

Anomalies of Air Temperature Anomalous percentages of precipitation
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Climate Systems of Winter Cold (Warm)
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Recent Characteristic of Arctic Sea ice

Recent Sea ice Concentration Comparison of Sea Ice in recent vears

Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)

Sea Ice Concentration, 12 Oct 2020

14

Blue line 2020

12} \‘

10

Russia ~—2020

—2019
6|— 2018
—2017
—2016
== 2012
—1981-2010 Median
Interquartile Range
Interdecile Range

Extent (millions of square kilometers)
[+]

L
Alaska

National Snow and Ice Data Center, University of Colorado Boulder

'Jun J'ul” A‘ug -§ep - Oct

04 Oct 2020

Evolution of yearly Seaice in Sep

Northern Hemisphere Extent Anomalies Sep 1979 - 2020
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National Snow and Ice Data Center, University of Colorado, Boulder
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Recent Sea surface temp
anomalies

erature(SST)
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Circulation forecast for winter 2020/2021
by BCC model
BCC_CSMI. lm Hindcast skill

BCC Three-Month Forecast Started 20201001  Valid 202012 - 202102
500 hPa Geopotential Height (line) and its Anomaly (shading) Units: m
BCC_CSM1.1(m) Member Size = 24 TCC of DJF (1991-2010)
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BCC_CSM1.1m winter forecast:
1) stronger Ural block high, 2) lower height south of Lake Baikal,
3) Negative phase of AO (lower skill), 4) higher height over the North Pacific and weaker

subtropical High (responses to La Niia).




Circulation forecast for winter 2020/2021
by foreign models

UKMO CFS V2

500 hpa Geopotential Height(line) and its Anomaly(shading) 500 hpa Geopotential Height(line) and its Anomaly(shading)
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Region:the Northern Hemisphere Valid Time:202012-202102

ECMWFS5, IMA

500 hpa Geopotential Height(line) and its Anomaly (shading)
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Indices of East Asian winter monsoon
(All standardized)

 Siberian High index (SH, operational standard, 2010)
SLP averaged in40° ~60° N, 80° ~120° E

« East Asian winter monsoon Index (EAWM, Zhu Yanfeng
, 2008)

EAWM =U500 (25° ~35° N, 80° ~120° E) —U500
(50° ~60° N, 80° ~120° E)

* Tibetan High index (TibetH, operation)
500-hPa High averaged in 25° N-35° N, 80° E-100° E,
with area weighted



Relationships of EAWM indices and China winter Temp

Correlations of SH index & Temp
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EAWM index prediction

——by statistical model

Cross-hindcast & independent sample

p Forecast , forecasts
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SH and TibetH indices prediction

Cross hindcast & forecasts ROC validations
Forecasts and Cross-Validated Hindcasts ASiberH DJF Relative Operat ng Characteristics ASiber DJF
.00
) |

g
SH >
&
£
;Q
z
S
=

_§ aaaaa (0.835)

o below (0.700)

O. BO 1.00

TibetH

Observations (red) / Forecasts (green)

D
below (o 670)

5.00 o.z2o o.ao o.60 o.s0 1.00
False-alarm rate

Predictors: 1) Barents Sea ice; 2) Kara Sea Ice; 3) Laptev-Beaufort Sea Ice; 4)
Nino3.4 index; 5) IOBW index. All factors in preceding Sep;

Predictands: SH and TibetH indices
Forecast values standardized in winter 2020/2021: SH=0.38; TibetH=0.91



Summary of Winter circulation forecasts

 Circulations over mid-high latitudes of Eurasia:
Meridional pattern dominating, stronger cold air
Influencing China;

« EAWM: stronger

 Siberian High: stronger

« Ural block High: stronger

« Tibetan High: higher

« East Asian trough: normal-weak

« Subtropical WNP High: normal to weaker, eastward

« Low level over east of Philippine: anomaly cyclone
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Effect verification of model forecasts on winter

Temp during La Nina years
1995/1996 1998/1999 1999/2000 2000/2001 2005/2006
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Winter Temp Forecasts for 2020/2021

by BCC Model
Validation

correlation index (90%,95%,98%,99%)
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Winter Temp Forecasts for 2020/2021
by foreign Models
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Winter Precipitation Forecasts for
2020/2021 by BCC Model

BCC_CSM1.1m Validation (acc)
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Winter Precipitation Forecasts for
2020/2021 by foreign Models
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Departure percentage of Precipitation Rate
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Summer Arctic dipole pattern(AD)

Pcl and pc2 of Arctic thickness

AD pattern in negative phase

= -
Sy (

derived from JRA55 (Japan)

Figure 1. The first two principal components of
summer (JJA) 1000 - 500-hPa thickness variability
north of 30°N (normalized time series; red: PCl;
blue: PC2), accounting for 30% and 10% of the
variance. The red (blue) dashed line represents a

linear trend in PCl (mean of PC2 averaged over
2007 - 12).

The results derived from NCEP-NCAR reanalysis data show that
PC2 was -2.0in 2020.
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Figure 2. 1000-500 hPa thickness anomalies
(gpm) in the summer (JJA) of 2020, relative
to the summer mean averaged over the
period from 1979 to 2019.

Bingyi Wu, 2019; 2016; 2017



Impacts of Negative phase AD

--under less Arctic Sea ice

Negative phase AD Pattern ~ UV10m
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LLa Nina +less Arctic sea ice+negative AD

_ _ Composite of winter precip
Composite of winter Temp anomaly percentage
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Preceding circulation of 3 warmer winters exceptions

Composite of previous circulation Composite of previous circulation

less sea ice+-AD+La Nifia of 3 La Nina warmer winters
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Comparison of Preceding climate with 3 warmer winters
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Comparison of Preceding summer AD with 3
warmer winters

SH index standardized

Pcl and pc2 of Arctic thickness 20 T
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3 La Nina warm winters all had higher AD

values than that in colder La Nina winters. So 21-yr Running Corr between AD&SH
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following weak SH and warm winter; 040 -

The AD in 2020 is very low with -2.0, o
with considering less Arctic seaicetLa ==
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Nifia , which are favorable to a colder
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can be excluded. Bingyi Wu et al. 2016




Conclusion of China winter climate
forecasting for 2020/2021

Anomalies of Air Temperature Anomalous percentages of precipitation
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Possible meteorological disasters in winter

Severe Snow
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